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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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WiratR«l»jhBI*»l(W-i*iBi. 7T<i'V)WE 

m^hWxX^l. fcfc. *flr&®«f*nkH«f* 
n' <0iSBSi«£O-»ffiT'ORSt*R(i. HRC 

R= «n-n' )/( n+n' )) 2 
T4i4>il. n= 1 . 5k-T.Sk. rT =1. OO^m 

tU ion, fcttLT. tOfePlTKUTOlff* 
t*t*»WrC*7T-f^6 1 «fflBBfca89JSS2 3i 

SNBWfciS««g2 3«ffirc«0Ri«E*#«» 1 %&T 

& . twggkmm^im^z t 

h. 

[0045] [mmcommm] *mmmmu. mm 
[0046] mE.<7)mtmmx'&. r 4 a^js 

EOSW$2rn 0 k L. 80182 30Jg#»£ n, k"t 
&k#. n 0 ±1 7%OKSrtT-aon, ±17%Og 
Hl^H*f***1-4i83WW7 0T»Z3K7T-f 1 
0Dfflk^BSg2 3kSrg»-rS. U>Ut#f>. n 0 
kn, cOtttCioTiin, ± 1 7%OS*lr¥3#$r?trt: 

U9BHS2 icomiz&mitmmtomcomz 

jfcffil* WHS* t * t >»TJR3 *i& . 

[0047] -Icoi olz-fbz fcfcj 0 . S**OHRO 
giKSrli^-r^k^T'^, fl-7tg*8<lko;io<D#® 

fi#ft£itm-;k#m*&. 

[0048] [S£O*IH0tt] *Jtt«B»*>£Htf>« 



T. *W6»!WiJ|l-<^IMWJBfc I4»3£7 t -f Aco 
«iBt aWJgk OlBlt:i!S^7-«r«r03t¥* 2 2 *EK 
LTv^*T-OAR^I>. ft^2 2ti^Sc^byXt- 
«*S<14 C k *H"C« 1 »P>XW 

SC3£7 r >f a* 6 1 <7)Sg® . j8«& 2 3 OUffiT'ORW 

i k JHE^amtTKm 

LfcJ: a tc^~3t7 r 4 A'*>4,ajlt-r&7 , D-7'3ttil& 

ft*?* 1 ?. amc2 3u*iaTS*^w»*j#->"r^ 
5<or, i<oia*rD-7*3fe-euTR»«#36i f 3ittfia 

-S5^L*»AStT'#5:v>. H5tc^v>T. dWOOA- 
V-*»-5fc3E^^2 2«, Sd<0*7T'f A- 6 1<0 
fflBtf££4 2^MSfeffitML-CW^Wlc^t 

it. fi^* i S0 f Ci^N*7-^^'>^^2 2$rM(6l 
» tEffS #ifclS». mz^7 t -f A*6 1 ^«<iM 

stjttLitk znmrnmtm&ni&zm&cox'fo 

h. mzz.<r>€x<r)W-Zft'>tz%&&2 2l,i. mz* 
7r^f A*6 l^AtiJWtWLt^-H^-yf-S^T^o 
XA^tU ot$ixT^4^k* { ff^L^. ^cOi^C 

tua. uzmmz, mmffixnttuzim]t$:-£x& 

Z3t7 r 4 a- 6 1 03itf ^ k tfX'Z . *«0*S«R 

[0049] [ffi^^iaeBS] *Mg^so^jg# 

jfiOMe?*««8IS:»WaH36 t H6K:*$*l.S. *H 

HZ03K7 r 4 /N'<^)ffi®fflytcj> & U>X2 2 0 k 
3t7r^A^ffiffik* i ««*J7 0T'««§h.TV^^t' 

E.<7mmmt mmizmm&Prmxzti. m~<?>%. 

7tA A'o«®^SSr$5:n 0 i:L. WVX220OJS 
SW£n 4 k-f6k£. n 0 ± 1 7%OKHrtTaon 2 

± 1 7%OKHi^<7))iJfr*S-*tS««3'J7 0T*mz 
5K7r-fA*6 l<0«ffikW>'X2 2 0k£ft3t-rS. 

[0050] Z<7)£oliZt&Zblz£9. mZ3fc7T-f 
a' 6 1 <0Sgffit'^^®K8t k y 7C 2 2 0 
^Mc03KORW$:ffi«-f 4 Z k #T'£ . ^tSJRRttff 

[oo5ij [flMromm] ^Ktmit. vx 

2 2 O^ffilCftJfS'lk WVX2 2 0 k«0l?-®^)R*f$r 

m btt:#><?>K$m]kmtfmixx v *ijsx0>*mtv> 

[0052] JBA^«Wl0BJBTtt. SZ5t7 r 'f A'<7)jjg 
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ffi<O)gifr*S-n 0 bl. uyX2 2 0(7)Eifi-¥$:n 2 b 
tht%. n 0 ±17%(?)WT'I-?ti 2 ±17%?) 

n 0 tn 2 <0<Il::i->Tfin 2 ± 1 7%coSW*^ft5: 
£t;:(±uyX2 2 0<OSfflCt^ffJ7 0 fc 1/7X2 0 0 
[0053] .TO i o lZt& Z biz X 0 . JgSffJSiRO 

x-^mwmwz^m zzbttx-t. zote^m 

[0054] [ mwmmm 3 *mtmmv>%&& 2 
2(?>im<vmirzm7iz7jk-t. zmmmmii&snmm 

muz^x. %&&2 2\mm%&ik2 2 1 tim% 

¥3k222bZM:l. HO$014£g;t&. £0 14 
\t. wM%&?k2 2 1 C04>T'g1£4 2<Dj£i3JgMk*?: 

[0055] w.z.%.7 7 4 a- 6 1 a^coft^aj&Wfl 

12 . 7 r 4 a'- #ffia*l> % b"-r h b h Z b ifih h . 

m^ixh%zLxmimm<r>mmbti:h. ^^22 

OWzmihixhm 14«2» H3d7 74A'6 1A>*> 
c03^SrSEiSJt^tift»t4.*l5. *tf>fc*>fc, SOI 
4<9l!PStf<0;*;£ £12^7 r A A- 6 1 Stiff l>3t 

Z>Zb<,z£<0. m-%7T4'*6lfrt?im?Z>Tn- 

rftPifoisnnwMk^ac. tx t> . z cos o 1 4 *a 
x\ mw.4 2<r>tmmmk^cr>7'u-7it<nw$\m.b 

mmWbt-'felz&'OZb gcro&o?) 
raifc«#tt£££&£ fc J: O&ffiSB^JSWX 

^mfcr/M XW^-vlzm&Z-t&ZbtfX'Z h. 
%tiZ cr>£ o tc®. 0 1 4 ^SlWf, «2 0 4 »2*K T t 

[0056] *|g(BeSlfcSA4 <:(iS-b<0||lte 
2(ci OSftT. S37t^a'-6 HcBXOiitfwt 

ZbtfX'%. mzm 1 4<0^feOPStcJ: O^ftr 
tUxe&ft&W-yiztii&th z b tfX't h . 
[00 573 [JBfrQ&lfcJHB] *H)}S^S^ffilSll5r 

W«2 9 3 fc<9ia(;:flAV-£J^3£?^2 
2*fMLTi»**j£T*>*lttr4. #^2 2I2«S<9 



WD - y ? $ v \* . mz<ommBx-ii%.m 2 

4 A^fStf tiUrm- 7'ft(2S1S4 2 ottfflantcH 
itf * 4 T<Oia»cfHR LT 1 4 a ; fc A 5 * 0 . Br»-«M 

xcox^-y ht ixmm%mtzmiX'Z%^w>-&i}it>& 

cr>x\ Zcr>£,W-Zftr>%&%2 2t l zt r )mm<?>+H 
36>ta3 ^^-C'telfc^ < tttftUift 2 6 lei 0 »tt* i 

[0058] amm lkw, — -m%<7>nw.ftmx\ * 
-?m&<nmfmmimti?&mtbT-®&<Dmb iz 
imixMwucw. T-m&%mnm<r)z-x'i>*% 

vRO : £-fimt:mi&.?lZbl±9o£X'l>%\.\ Z<n 
[ 0 0 5 9 ] 13Lt»BBLfc» — 'mAOH)5©BS 

$fi, :»fc*(c, *«!!iJS2 6<OmtiHt8g (^F0 

tiiftzm* o&ft<?)&zftm.ttm^bLxtfiiiii-& 

tzMzmt<l±mklii%2 6(r)mlzm i>< 

wmztiz. zh&^t-vvx&mmmm 
o<xm&&.ffiiz^xmm 10-150963& 

tmWFl l-047485ai^#P 3 i 1 l 0-289 1 
7(C^$ilTV^. 

[0060]$ f>ict^, *%mn*=. ?mmi. '*» 

v. 

[ 0 0 6 1 ] z<r>i. 0 tc^-^liati, *<r>%&Jk 
if. SfjtSfcfrfc. HCf 65fSSSS3 1 fci^7h34 
i:H^S^T(s]K-ri»SS^fc. tc^tt^ix. S?±SP^fc 
0lK-rsai^fc* ? 3tJS^$itT^l.. -rc:-t\ 7^^- 
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Xi\Mffm.SX^~-^ 5rBS-2» f- AT. 7' V -,9 2 5 . 3t 
M2 4, #ft££-|rtfft^ <#ftKWfl^£ftJi5-t& 

t# . mmmmttzimmmwizrv-y'Kzgzmz 
«Lt4>mjg<as4 -cs^wteaw-ifcyxo. 7 r a' 

«f«8WcfflirVfUf. ffi«R«£:*Sft:-f«>£i: J fi:<fi. 

©wstcgf^Rssr^-^-rs^fc^aj^s. nt4 
*ca o . 4 fc jE»*fcBf»«as t * - * - 1 jwh 

[0062] [SS-KOiaWBJB] WH, SSH. SS 
£. MSA. »t. ft^A^iiIt:M^T7r-fA' 

SS-OlllBBJgKJH^-t , 3l-<D5fc7 r MWSir-Cflk 
m t mz.<7)$mMZ' . &tf3SZ<93K 7 r 4 A'cogi-oSgffi 

fflfctti£#l»lfce*U ,MX# (y^Tft) tlXft 

mmmzxMLx it ozttfhh. az«*7 

0Ofc^4fc^Bifc*H7&R»JWi»3. 4%X'h 

h. ru-yjt^mm%ffmm.m^mAn,zn 
mm^<r>^Mz^hmm&^x'<7ywmzi. o . 

4fcJi&&ffl£o^xA<9ffliv^ltWttfcJ; 0 , A£ 

< &m-h zttfhz <nx\ %fflt,mt> izmmizx 
ffi-&mm*tr%,<mffli. ru-y%<^tyr^t^ 

i>i> . 

[00 6 3] <ro/>fXBifl^9S/NJt£<£T£# 

*9, SSH, SO. »E. «A. 31-b. SMSA 

{i#7 7 4 >» N*<0«®^(6J t J> h . JS-OMBWrctt 
3K7 r -f '<*5*HO#rt#367 r -f ^WlSlCW L 
•OHje«va*ar*»ofc, *5Bt»»'CUa67 r 4 a*o 
JlfflWiaitf 1*1**7 7 4 A*»fc»fcfr|(!lfctt LT#¥fr 



[0064]HllkH12 (c^-f coti#HJ&6JBfg<0- 

^]to«is@t'*>s. Hi Hi. m-^^Jar^-rui 

5 fc*HvCSO05fc7 7 ^ Aco»A«g$<7)ffitSfcli2MP 
fft$ATV^AT-<OAHl hWsih. HI 2<i01 1 
<7)^Z^7 r 4 A*6 1 WffiSS 6 5 <0&AHT'£> 4.61 
Ii07r-f^. 7 l»i^l<03t7 7'f^WCJ> l 3. 

7 6{im~co3t7 7'fA'6 ia>f>ajit-f&ai 

ttro-7'30lU r mz:<7)*7 T-fA'6 1 ^Alff SRSt 
fc^**)******. 7 3(itBltrn-73fc<0feffi73 
[S]. 7 4<iE»tfi^7fcWf£jfi7f[fi]t'f).?>. 7 7(±^ZW 

3K7 r 4 A<7)«j 7 1 1 m-nvm 8 o co^iss s o com 
sMor^m^wi . 4505 

3|7 7^a'c0*^. 8Sk$AI>. Lcrynmtru-y 

fcnm-nmmsowTJtmizh&Lwx'. Min 

0. 11. 6ST'Si4. afc..8 2ttro-7*3feWBZ 
C0fflffi8 0 CM^TRIfTS t £ <9RItftT'*> 0 . Alt 
ft7 8(C^L<. 8 3{iRI*rn-73KO*[6jt'J>S. 
[0065] rn-7***«Si:<03e7 r-f AfcfteJS*) 
SiBSti^-OieitJgJBW^J: PISTft50T««S-t 
4. ^03t7r-f A6 l«i7 KC?BoT*'|6j7 2fc 
|6|*>r>Te«W5rD-73ieJiAStft 7 sx-w,-cw&w 
8 0l=ASt L, SSrft 8 1 THSf StlTaatfS t^tc 

-»07*n -ymrnm s 2 x-sst-r 4 . mm uzr 

o-?mfrl»l7 3fcfiK*U S^4 2coS?3fg-ffi{cA 

7fifii7 3fc^gfigfficoaii7fi4)k(iMii:tciras 

ot^7 4«5^L. mz<OJgffi80t»^tmZ« 
#7 74 't£AaM8 1. liff^7 8T'AltL, tt7 1 
tiBoT*m7 5t:e»t4. 4ft:. 8 37f|S]lcRWS 
^tft:SW7*a-73feti5te7 7^>'N'cott7 1 1 6 

Kk±#<<iv>TUSft:«)C^<omz<03fc77-f a'6 1 
0«-HJMtf. ^-^77>fA-6 lSreffi 

&~<7)mkBBtmmx'3b&cox\ m&mth. z 

<n J: 5 ic LTRWft^Bi^ffiSs 2 6 CAW UTfi# 

[0066] *mmmx'i,±mz.cr>ity r a *<mz.<r> 
JIS8 o(cittti.ro-75t<7)s:it3fe* { 3fceiaiS2 6 c 

\m-hZ.ttft£WX\ Rltft^d^S/NJt?:^ 
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[oo67] ataman* tsmmtzMz. m~<nm 
fflmeygmmt ix . r a a*6 1 <nw,~<r> 

muz . #aat -r iJSBSttc <o»tiBz<o*7 r a a 

6 3S-<7Mt7r'fA6 2<OSS-OS8ffi 

b. !&m%ffljmi£b . jgjD3Xbi:^A-^y*^g} 

»h. gas. as*, m-t. au«A<o«tt»JBfc 

[0068] fiU:«0KBjrrii#7 r -f AV)Sgffi$-#7 r 

jrtnwizftiximmz-r&zbtzi <oyvr±im 
t>Ltz#. m+ommmogmmb Lxmmfttzit 
7t<< >*miztt Lximmzit-r £&<®miz&&tm± 
&*mixi>mu(vm#®e>iiz,. znmn-mm 

[0069] im+-comMmi *mmmmi±. %? 
74 rtzm^x^z&X'wm-. mz. spse. 

ISA, #fc. SBA. at«S+<OSaBBl[fc»Sf*. 
»0»&JS*H«#tttf>7 7 v HtfO+t. 7 7 -7 Ftf <* 

mubxsimtizMiz. ttz. X7T<i*ffMmi- 
iz&tb&ar-mwmmtff. m^yr^^m. 

#%tetz'<>} i >\'7r4'<£ r )i>&^(r>X\ rt>Y)V7 

37tt<9JS*r$il£A> K;P7 r-f AJ: 0 1*& <-f£ 
£ . f ¥)V7 r 4 AJ; 0 *>;tflt« 

NA^HlWIiiiS. *§UfiJBffiO#7r4Ai:L 
■Cr*»7A (ft) K0!J*9 h^-f K£#* U< 

[0070] *mmmx'tt. %-?ta f^mttm 
SfksstcfflAatftt^sAJgjwsv^m, *-7gg 



**. *7T-f A*«!SNATibi<0T. 

[0071] jjujkbb Lfc* — an— ^tmBSfp. 

[ 0 0 7 2 ] JJLhK"BLfc»— JB+-0»BB 

Bt^iLT. maHmn*-99>i&>G.* j$sm<m 

fe£tzl,iI.m?k7&<7>®mWil<fT%bh.l. £ 

tz. mm^cbixa. n±L<\i%m.mmmti} i 
st»3*u zntzMz. %miiim6<?)mzttffl 

/D3ww, mizx^m^nm^mmzm . 
^zx-mmi%w,-fhz\bm^z^h, %mnzit. 
mmm^<n>^tzm®mz®&-$btzMz. m i 
< iittm.%m j ?frh®n.ziifzj*7j<-? mmt& 
t\ ztziimmmmmMbft%mimcr>m%. 
mbn. mmamm. m&m^ximz'trZo. mz 
$tz. *-mm±. mmww-y^tmizmt 
xw-y^mmg.mmhiz-Mz, mt<u£ 

O^ttffiiMJtov^Tti^^ 10-150963S 
imm-1 1-047485^^1^1 0-289 1 
7lZffl7ikZtlX^&. 

[0073] z^zttz. *mxo*--?mmi. m, 

» L«3Kttfi»TMK LJtAM 73KH 0 i t L 

[0074] cioi ? iz**--?$imi. tvmzk 

If. »jt»*t . HIS"*- *ffia£S3 1 1 + 7 h 3 4 
< ttAMftlZ&hh Z\ b iim 1X^1. ZcoXolzt 

ximmmx^-x *%<w.h t*- at.t y 7 2 

5. ^2 4. ^bK#l?:irtf^^ (^HtRStft-^S:^ 

zbtfxz, mmmmMt,zimwmiz7a-7'%$:£ 
zmzim mi. B.^mm^/tzzz.mzgyei 

X®m&±mi£im£X'£%Mlzm£thtzib(r>. 7 
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(c * , *=e = ^ & * w a&mt*aB. 

[0075] 

£) wmmutf. T^&n&mzmi- htiz>nz\ i 
fl^'hPgftft£06.rfc* j ai*. ja^we««*js« 

0»4^-fBf«««S3S5IHetti^-IIBr*6. JSC 
0T'*>&. 

[B2 1 mzmmmmco^-^mm, mmmmnwm 
[03 ] hel, ftaagfressKwr 

BfBHB<0»E5iar*6. 

[04 ] *S0>»iB»BWE-^i(«. 0«§§sl§O<glg 

0t-*>&. 

[05 ] %fo<?mimm<7>ihW'7-t:¥f'>tz%&%co 
[06 J USA. m-fctfDWBBJB^RWfiflWtV-Sr 
[07 ] *A«IBI0WB»flW<7-*»-jfc#i¥»<O 

[08 ] iiwi^aB^^w-cv-iftofc**^ 

ttjfitf>8Eg0T'2>&. 
[09] CMPgfflHHfOMaBTft£. 

[010] f^%-?g«fcffiai»aM*£*-ttK 

S0T'J>&. 

[011] »+ojB«W«>*-*ia. fflagKoff 
S0t*abS. 

[0 1 2 ] 3fe7 r 4 /"CW*ttOllMW«*BCft 4 . 



i wens 

4 R") 

1 1 Bfffl«scO®lE$4 
1 2 S^cOIsIIeW 
14 «0 

2 1 

2 2 a*yt7-*tto&|g¥X 

2 3 (mtmmm > 

24 3ts (Mayy^yr^fi^-fc/y^yx) 

25 h*-Axry-/^ 

2 6 

2 7 TENEtffcF-Rltfi 

2 8 ®&t&m-mm 

3 1 BfgJtM 

3 2 8f®f* 
3 3 

34 y+7b 

3 5 D-^'Jy 3 ^h 

3 6 Migtt 

3 7 flOlffl 

4 1 BfgflJ 

4 2 mM(*mftVx's) 

4 3 Bf«n»t»«ffi 

4 4 $?5fgH 

6 1 »7t^(A 

6 2 S5-3£77-fA' 

6 3 sB-^as^-uyx 

6 4 m-ftig^yx 

6 5 «3 

7 0 

7 1 5t7r-f^'«tt 

7 2 ro-r^aterm 

7 3 To-X3fc9f£JS/7l«0 

7 4 Rltfi^K^Sffi^lS] 

7 5 E«(t^Of5iK*|fn 

7 6 ftfS 

7 7 gSZOJgffiWffiGS 

7 8 S&ZOagEWfBSft (ftfl ) iftliTD-y* 
cOTJtft ( RJ«M#*>HI«I ) 

79 tfOl&ft 

8 0 

8 1 m-raoa*?* ( jam»**>.*Jta > 

8 2 Xn-Xft^giStt 

8 3 ra-rj6«Klt3ttf33MT*W 

1.0 0 Bf^-y K0)EH6S:5cf 

101 mmfes&nmfrZfnt 

102 SfcfcftgP 

103 BfftK-yK 
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104 0fg££ 

105 mam 

106 mmmm 

107 IS(WiA) 

108 ru-yjttmm^t 

109 



1 1 0 

2 20 jfc**2 2<0$^fti*3£7T-f->'C 

221 «r»#3« 

2 22 «B3tfl£* 



[HI] 



tH9] 




[H2] 



27—^ 



43 x 



12 33 



- ) 100 



>29 



25 « 



26 




/ 42 




106 v 106 



31 



-Ji~"">C< 




'21 



11 2] 
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[H7] 
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